A new succinate derivative, ethyl (5-formylfuran-2-yl)methyl succinate (1), along with three known compounds (2-4) have been isolated from the whole plants of Ajuga decumbens Thunb. Their structures were elucidated by extensive spectroscopic (1D and 2D NMR) and HR-ESI-MS data analysis, and literature values. Compound 1 was isolated as a new succinate derivative, and compounds 2 and 3 were for the first time separated from A. decumbens.
The genus Ajuga, family Labiatae, comprises more than 40 species and is mainly distributed in extratropical regions of both Asia and Europe [1] . Previous reports have shown that Ajuga contains a wide range of chemical components, including diterpenes [2a-2h] , steroids [3a-3c] , phenolics [4] , flavonoids and iridoids [5a-5c] . Many of these chemical constituents display different biological properties, such as insect antifeedant [2e], antibacterial [2a,6] , antiplasmodial [2a] , vasoconstrictor and neuroprotective activities [2a,2f] . The whole plant of A. decumbens is used in folk medicine in China for the treatment of lung hot haemoptysis, injuries, tonsillitis, and sore throat; clerodane and abietane diterpenes are reported as the main constituents [2f, 7a-7d] . In the course of our search for bioactive natural products [8a-8d] , a new succinate derivative (1), along with three known compounds, ajuforrestin B (2) [9] , 7 R,11R-phytol (3) [10] , and vanillic acid (4) [11] , have been isolated from the whole plant of A. decumbens. The antibacterial activities of compound 1 were evaluated against Staphylococcus aureus, Escherichia coli and Pseudomonas aeruginosa.
Compound 1, an optically inactive colorless oil, was determined to be C 12 H 14 O 6 on the basis of its HR-ESI-MS (m/z 255.0861 [M + H] + , calcd. for 255.0863) and NMR data. The absorption bands in its IR spectrum suggested the presence of ester carbonyl (1730 cm -1 ), formyl (1674, 2857 cm -1 ), and furan ring moieties (1522, 1025, 737 cm -1 ). The UV spectrum showed absorptions at 198, 223 and 280 nm, suggesting the presence of a furaldehyde group [12a] . The 1 H NMR spectrum ( Table 1 ) displayed signals of two aromatic protons at δ H 7.23 (1H, d, J = 3.6 Hz, H-4′) and 6.53 (1H, d, J = 3.6 Hz, H-3′), and a downfield signal at δ H 9.61 (1H, s, H-6′), which was attributed to an aldehyde proton. The signal at δ H 4.73 (2H, s, H 2 -7′) was attributed to a hydroxymethyl group. In addition, one methyl group at δ H 1.26 (3H, t, J = 7.2 Hz, H 3 -2′′), and one oxymethylene group at δ H 4.17 (2H, q, J = 7.2 Hz, H 2 -1′′) were assigned to the ethyoxyl side chain. Finally, two aliphatic methylene groups at δ H 2.62 (2H, m, H 2 -2) and δ H 2.68 (2H, m, H 2 -3) were shown in the 1 H NMR spectrum of 1. The 13 C NMR and DEPT spectra of 1 (Table 1) exhibited 12 carbon signals, including one methyl [δ C 14.1 (C-2″)], four methylenes [two aliphatic methylene groups at δ C 28.7 (C-2), 28.9 (C-3), and two oxygenated at δ C 57.6 (C-7′), 60.8 (C-1″)], three methines [two olefinic carbons at δ C 110.0 (C-3′), 122.0 (C-4′), and one formyl carbons at 177.7 (C-6′)], and four quaternary carbons [two olefinic carbons at δ C 152.4 (C-5′), 160.5 (C-2′), and two ester carbonyl carbons at δ C (A) (B) 172.3 (C-1), 176.3 (C-4)]. The above NMR spectral characteristics suggested that the basic structure of 1 was a succinate derivative [12a] . The 1 H-1 H COSY spectrum ( Figure 1B ) of 1 provided correlations between H 2 -1′′ and H 3 -2′′; between H 2 -2 and H 2 -3; and between H-3′ and H-4′, suggesting the presence of the structural units CH 3 (2′′)-CH 2 (1′′), CH 2 (2)-CH 2 (3), and CH(3′)-CH(4′). By analysis of the HMBC spectrum ( Figure 1B) , the correlations between H 2 -2 and C-1, C-4; between H 2 -3 and C-1, C-4 suggested the presence of a succinate skeleton [12a] . At the same time, the correlations from H-3′ to C-2′, C-5′; from H-4′ to C-2′, C-3′, C-5′; from H-6′ to C-5′; from H 2 -7′ to C-2′, C-3′ exhibited a 2-hydroxymethyl-5-formylfuran substructure, and the formyl and hydroxymethyl groups were determined to be at C-5′ and C-2′ of the furan ring, respectively. Furthermore, the HMBC spectrum also showed correlations between H 2 -1′′ and C-1, C-2′′; and between H 3 -2′′ and C-1′′, which confirmed the location of the ethyoxyl side chain at C-1. Thus, the structure of 1 was assigned as ethyl (5-formylfuran-2-yl)methyl succinate ( Figure 1A) . Bioassay for antibacterial activities against S. aureus, E. coli and P. aeruginosa was carried out using a concentration gradient dilution method [12b]. Compound 1 exhibited no antimicrobial activity. 
Extraction and isolation:
The whole plants of A. decumbens (20 kg) were extracted with 95% ethanol 3 times to afford crude extract (2100 g). The extract was suspended in H 2 O and then partitioned successively with EtOAc and n-BuOH. The EtOAc part (511 g) was applied to silica gel column chromatography (CC) eluting with increasing polarities of light petroleum-acetone (40:1 to 1:1) to give 6 fractions (A-F). Fraction A (5.8 g) was subjected to silica gel CC eluted with light petroleum-EtOAc (40:1 to 1:1) to yield 6 subfractions Fr.A 1 -Fr.A 6 . Sub-fraction Fr.A 2 (153 mg) was purified by preparative thin layer chromatography (light petroleum-acetone, 6:1) to obtain compound 2 (12 mg). Fraction B (16.6 g) was chromatographed by silica gel CC using CHCl 3 -EtOAc (200:1 to 10:1) to obtain two sub-fractions Fr.B 1 -Fr.B 2 . Sub-fraction Fr.B 2 (6.7 g) was applied to silica gel CC and eluted with a step gradient CHCl 3 -EtOAc (100:1 to 5:1) to obtain 5 sub-fractions Fr.B 2-1 -Fr. B 2-5 . Sub-fraction Fr.B 2-5 (171 mg) was further purified by CC on Sephadex LH-20 (CHCl 3 /CH 3 OH, 2:3) to obtain compound 3 (3 mg). Fraction C (21.5 g) was fractionated by silica gel CC using light petroleum-acetone (40:1 to 1:1) to afford 3 sub-fractions Fr.C 1 -Fr.C 3 . Sub-fraction Fr.C 1 (10.1 g) was further applied to silica gel CC and eluted with a solvent system of EtOAc in CHCl 3 (100:1 to 2:1) to obtain 6 sub-fractions Fr.C 1-1 -Fr.C 1-6 . Sub-fraction Fr.C 1-1 (310 mg) was selected for purification by CC on macroporous resin (HP-20), eluting with a step gradient of EtOH in H 2 O (30% to 100%), then further purified by PTLC (light petroleum-acetone, 3:1) to obtain compounds 1 (4 mg) and 4 (3 mg).
Ethyl (5-formylfuran-2-yl)methyl succinate (1) Colorless oil.
[α] D 25 : 0 (c 0.10, CHCl 3 ). IR (KBr): 2929, 2857, 1730, 1674, 1562, 1522, 1250, 1192, 1025, 860, 740 
